The nuclear and cytoplasmic RNAs from Kirsten murine sarcoma virus (KiMuSV)-transformed non-producer mink cells were studied for the species of virus-specific RNA by fractionation in agarose gels, transfer to diazotized aminophenylthioether paper and hybridization to complementary DNA probe. In both nuclei and cytoplasm, only genome-length KiMuSV-specific RNA was detected. No subgenomic virus RNA species was detected in poly(A+) or poly(A-) RNA fractions. The same observations were made in KiMuSV-transformed mink cells superinfected with feline leukaemia viruses. The significance of these findings is discussed.
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Fig. i. KiMuSV-specific RNA m transformed non-producer mink cells. The RNA was extracted from nuclear and cytoplasmic fractions of KiMuSV-transformed non-producer mink ceils with 4M-guanidinium-thiocyanate, I M-mercaptoethanol, 5omM-sodium acetate and I mM-EDTA (Ullrich et al. I977 ) and homogenized in a tight-fitting Dounce homogenizer for IO to 2o strokes. To each ml of th~s homogenate was added z g of CsCI and the mnxture sedimented in a Beckman 6o Ti rotor at 4oK for z4 h at 2o °C. RNA formed a tight opalescent band in the middle of the centrifuge tube. Equal amounts of the RNA samples (each containing about 1.5 ~g) were electrophoresed on a o.8~ agarose gel containing lo mM-methylmercury at 8o V for 4 h and then transferred to diazotized aminophenylthioether paper. The paper was hybridized to z'5 x lo 7 ct/min of 82P-cDNA probe (sp. act. 35 x lo 7 ct/min//~g) prepared with (a) digested calf-thymus DNA or (b) oligo(dT) (Friedman & Rosbach, 1977) as primers. Hybridization was carried out in Io ml of a buffer containing 5o~ formamide, o'75 M-sodium phosphate, pH 6"5, o.I ~ SDS and Io~ dextran sulphate at 42 °C for 8 h. After hybridization, the paper was washed, dried and subjected to autoradiography (Alwine et al. 1977) . These three classes of R N A were electrophoresed on o ' 8~ agarose containing methylmercuric hydroxide (Bailey & Davidson, 1976 ) and transferred to filter papers according to the published method (Alwine et at. I977), with the exception that diazotized aminophenylthioether papers (B. Seed, personal communication) were used instead of diazobenzyloxymethyl papers. The virus R N A species were detected by hybridization to KiMuSV-specific c D N A made with calf-thymus D N A fragments as primers (Taylor et al I976) and with the virus R N A released from a KiMuSV-transformed N R K cell line ( R o y -B u r m a n & Klement, I975) which has been shown to contain a large excess of sarcoma virus over its leukaemia virus helper (Maisel et al. 1973) . As shown in Fig. ~(a which has roughly the same electrophoretic mobility as that of KiMuSV RNA (Fig. I a, lane 7)-Therefore, this RNA represents the genomic RNA of KiMuSV. The RNAs from nuclear and cytoplasmic fractions appear to be the same size, suggesting that no detectable processing of RNA takes place during transport of virus RNA out of nuclei. Furthermore, no virus RNA could be detected in the poly(A-) and poly(A+)-short RNAs, suggesting that there is no degradation of poly(A) sequences in the virus RNA. Finally, no subgenomic RNA could be detected in any of the RNA preparations. "~ To rule out the possibility that the cDNA probe used was not representative of the entire virus genome so that minor RNA species were not detected, another KiMuSV cDNA probe was used which had been prepared with oligo(dT) as primer. This probe was enriched with the sequences from the 3'-end of the virus RNA (Tal et al. I977)-If KiMuSV-transformed mink cells expressed virus subgenomic RNA, this RNA would contain the 3'-end sequences, by analogy to the subgenomic RNA of avian oncoviruses (Hayward, ~977; Weiss et al. I977) and would be detected by this oligo(dT)-primed cDNA. However, this probe again detected only genome-sized RNA of KiMuSV in both nuclei and cytoplasm (Fig. I b) .
The virus RNA species expressed in the cells producing KiMuSV were studied next. The KiMuSV-transformed non-producer mink cells were superinfected with feline leukaemia virus (FeLV) and virus production was confirmed by reverse transcriptase assay. FeLV RNA is about 2 kilobases longer than KiMuSV RNA and their genetic sequences have been shown to be unrelated (Scolnick et al. I974) . Therefore, the cDNA probes used will detect only KiMuSV-related RNA. As shown in Fig. 2 , the genome-length RNA of KiMuSV was again the only virus RNA species detected in these producer cultures.
It was concluded that in either producer or non-producer cultures of KiMuSV-transformed mink cells, virus genome-sized RNA is the major, and probably the only, species Short communications of virus RNA. However, the .possible presence of very small amounts of subgenomic RNA which could not be detected by this technique should not be ruled out. To determine the lowest limit of the amount of virus-specific RNA detectable under these conditions, serial dilutions of the RNA samples were made and subjected to the same procedures of electrophoresis, transfer and hybridization. It was found that the genomelength virus RNA could still be detected even after Ioo-fold dilution, but no subgenomic RNA was detectable in the undiluted samples (data not shown). From this result it may be suggested that, if there were subgenomic virus RNAs in these KiMuSV-transformed mink cells, they would not constitute more than t ~ of the virus genomic RNA species in the cells. However, the precise level of sensitivity of this technique could not be determined because of slight degradation of the RNA samples ( Fig. I and z) .
Thus, KiMuSV is in contrast to most of the non-defective avian and murine oncoviruses which have been shown to contain subgenomic virus RNA species in the infected cells (Brugge et al. I977; Hayward, ~977; Weiss et al. I977; Rothenberg et al. 1978; Krzyzek et al. I979) . Since only a virus-coded, sarcoma-specific protein of 2I ooo tool. wt. is expressed in KiMuSV-transformed cells (Shih et al. I979) , our data suggest that this sarcoma-specific protein is likely to be coded for by the genome-sized virus RNA. However, this protein can account for only a small portion of the coding capacity of the KiMuSV genome. It is not clear whether the rest of the virus genome codes for any protein, nor whether the lack of subgenomic RNA species is characteristic of all the defective retroviruses.
